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SUMMARY OF RESULTS - METHOOS " 2, 3A, 4 AND 5/202
AM TEST - AIR QUALITY, INC.

,

r r
FILE WAH!:: 2018\ASHM5SUM
CLIENT: ASH GROVE CEMENT

il LOCATION: SEATTLE. ~ASHINGTON

r I CEMENT KILN STACKr'T
r • ~P~.~~~-------------------~-P.--.-~--......-

RUIl N1 RUN #2 RUN #3 AVERAGE

. r
i tAB #: 4039 4040 4041

. i DATE: 6/17/93 6/17/93 6/17193

START TIME: 09:07 11:25 12:54
r r STOP TIME: 10:50 12:30 15:41
I'
\ , SAMPLE LENGTH (minutes): 60.0 60.0 60.0

FEED RATE (dry tons/hr): 141 140 127

r r
I VOLUME SAMPLED (cubic feet): 40.935 47.229 48.444 45.536
\ ~

VOLUME SAMPLED (dry std. cUbic feet): 40.856 45.901 46.860 44.539

[:
VOLUME SAMPLED (dry std. cubic meters): 1.157 1.300 1.327 1.261

STACK GAS MOISTURE (percent): 17.74 17.85 15.09 16.89

PAROMETRIC PRESSURE (inches of Hg): 30.15 30.15 30.21 30.17

[ r
STATIC PRESSURE Cinches o( H2O): -0.27 -0.33 -0.32 '0.31

STACK PRESSURE Cinches of "g): 30.13 30.13 30.19 30.15

STACK TEMPERATURE (degrees F.): 209.6 209.8 293.1 237.5

[ r

STACK TEMPERATURE (degrees R.): 669.6 669.8 753.1 697.5

CARBON DiOXIDE (porcent): 21.0 21.4 19.5 20.6

OXYGEN (percent): 7.3 7.3 6.5 7.7

[I CARBON MONOXIDE (ppm): 817 791 682 763

MOLECULAR YEIGHT (dry. gIg-mole): 31.65 31.72 31.46 31.61

MOLECULAR WEIGHT (wet. gIg-moLe): 29.23 29.27 29.43 29.31

[ f AVERAGE VeLOCITY HEAD (inches of H2O): 0.072 o.on 0.087 0.079

PITOT TU8E Cp: 0.84 0.84 0.84

[I
STACK GAS VELOCITY (feetfsecond): 16.8 17.4 19.6 17.9

STACK DIAMETER (inches): 156.0 156.0 156.0

STACK AREA (squere feet): 132.7 132.7 132.7
STACK GAS AIRFLOY (dry std. cubic feet per min.): 87292.6 90458.6 93542.5 90431.2

[I STACK GAS AIRFLOW (actuaL cubic feet per min.): 133638.8 138735.8 -155739.4 142104.7 ~

\'l~
NOZZLE DIAMETER (Inches): 0.468 0.468 0.468 _'J

II ISOKINETICS (percent): 87 94 93 IJ,."I\

0.0021.~bFRONT-HALF PARTICULATE HATTER EMiSSiON CONC. (gr/dscf): 0.003 0.003 0.001

[I
BACK-HALF PARTICULATE MATTER EMISSiON CONC. (gr/dscf): 0.014 0.010 0.017 0.014
TOTAL PARTICULATE MATTER ~HISSION CONC. (grfdscf): 0.017 0.013 0.018 0.016

PARTICULATE MATTER EMISSION CONC. Q 7X 02 (gr/dscf): 0.017 0.013 0.021 0.017

PARTICULATE HATTER EMISSION CONC. (msfdscm): 38.7 29.8 42.0 36.8

[: PARTICULATE MATTER EMISSION RATE (lb/hr): 12.6 10. I 14.7 12.5

TOTAL 504fCL CORRECTED EMISSION CONe. (gr/dsef): 0.009 0.007 0.009 0.008
504/Cl CORRECTED EMISSION CONC. Q 7X 02 (gr/dscf): 0.009 0.007 0.010 0.009

r I
S04/Cl CORRECTED EMISSION RATE (Lb/hr): 6.36 5.46 7.42 6.42

1111111111111111111111111111111111111111
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· t - ~O. F~N SPEED." .. t ~ , • , r 1- •• t ~ ~ •••• a •• II a ••••••••• t, t '" • • 0 I ••• 0' 0 ••••••••••• I • 0" ••••••• , ••••• TEMP 0" PREHEATER EXIT

99
1

96

61
o

76

138 0.0
S58 -H.7
571 -Il.l

1503 0.0
1398 -0.9
1492 . -0,7

66.3
0.0

56.9

1.87
0.01
t.1B

9B
J1
52

109
. 91·
" 99

AGC52M000068 54000499
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:-:'r! e;llt f.frilr t 10 i\IUi w'on 1.2 ~eBraj f:erort 17 jUll r;
; ~.-.__..~~-_ ...._.-~ .... _----~------~-_..~ .._----------~_._._-----------------------------.._----.~----------- - - - - - - -......._-----

33
ril·!LtI P~ISTER TOTALIZER .. ,.,."., ..• ,..... ,." .. ,.. ,.. ,., ..... , •••••• ,t •••• t ••••••••• t.t •.•• ' .... '.11.PF BIN UEIGHT
l ~ell RATE tAl[, f'F. FEED...... " ........ " " ." ... " .... .,., .... , .•.....•.••. , .••..•.. ,FlOIl RB1E KILH PF. fEED .

tLOII RATE NAT/L CAS KILH ••, ••••, ••" ••••,." , .• , ............ ,. , •• ,...... TEMP I KILH f(RJN~

r.Cf.S UALVE PBS REFREHCE ....... , ........... .................02 ~ PREHEATER GRS
:'~Ln GAS TOTALIZER ACCU ........•.• ••• ,•.•... CO ~ PREHEBTER GAS
!~RS VALVE KILH 8URN.POS.•.. " ,02 t KIUf WLET GAS

nnw MERL TO KILH FEED , , co XKIlHIHLET GAS
!'''lLH BURN. EXHAUST PRESS. . . NO ~ KILN (IfLET GAS.
~ ~

. 43mO,Pil 4,U70, 21 1 75lZ1O,ZIl 46;210,F11 46;lG6.WH 431010.111 421202,AI2 421200.AI2· .
L :

KILN-FEED 43ma.fIA(( 43137e.r11 4&>110.01 L63HO.fll • 4212GUll 4ti200.Ul 421200,AI3

r HIM f'SI t/h ~ X (f~ tih t t tlh degF X % X X ppm
________________ w~ ______________ ._~_.~__•• __________ ••_. _____ • __________________________ ~_._________________ --_--__••__._••••_. __

1 : vloa 8.' 145 )1.0 n4 24.2 1061 0,00 0.00 46.0 1.0 2320 3.3 0.10 1.6 0.01 1731

r9105 e., 14' 51.0 339 24,2 1060 O.Oij 0.00 45.9 1.0 2221 3.0. 0.09 ).6 0,00 1)92
t'19110 8.' 142 52.0 H5 24.1 1095 0,00 0.00 45.8 1.0 2254 2.9 0.09 1.6 ·0.00 HOS
l i 9=15 a.' 143 ~2.1 }50 24.2 1097 0.00 0.00 45.8 1.0 2221 2.5 0.09 1.0 0,00 1423

19120 8.3 141 52,0 356 24,2 1097 0.00 0.00 45.8 1.0 2224 2.4 0.10 1.0 0.01 1291
!.~ 9125 9.4 142 52.0 361 24.2 1096 0.00 0.00 45.9 1.0 2219 2.4 0.10 0.8 0.02 1251
.: 9·,0 8.4 141 52.6 361 24.2 1110 0.00 0.00 45.7 1.0 2249 2.1 0.11 0.6 0.05 1mj I 9135 8.4 142 52.6 312 24.2 HOP 0.00 0.00 45.5 1.0 2259. 23 0.12 0.6 0.02 1142

· '''1 9140 8.4 141 52.6 378 24.2 1109 0.00 0.00 45.4 1.0 2212 2.3 0.17 0.7 0.02 1239
; 9145 9" 142 . )2.6 38' 24.1 1109 0.00 0.00 45.3 1.0 2198 3.5 0.12 0.1 0.01 1175

· '- i 9150 8.4 141 52.6 3B9 24.2 UO? 0.00 0.00 45.1 1.0 226? 2.2 0.14 0.7 0.0' lIS' .
9&5~ 9.4 145 52.6 394 24.1 1109 0.00 O.O~ 45.0 1.0 2197 2.4 0.10 . ],1 0.00 1278

· T--U:OO 9.4 143 5l.g 400 24.1 1109 0.00 0.00 44.9 1.0 2228 ·2.2 0.11 0.9 0'.00 1321
~J)0I05 8.4 142 52.6 40S 24.2 1112 0.00 0.00 44.6 1.0 2193 2.2 O.tS 1.0 0.02 1274
~ 10110 B.4 141 52.6 411 24,2 1122 0.00 0.00 44.4 1.0 2204 2.' O.H 1.2 0.01 1358
"r- 10:tS 8.3 141 52.6 411 24.2 1123 0.00 0.00 44.3. 1.0 2150 2.4 0.10 1.0 0.00. 1389
, ~ '~0120 B.' 142 5Z.B 422 24.1 1122 0.00 0.00 44,2 1.0 2161 2.4 0.16 1.0 0.01 1376I !0125 8.; 142 n.6 428 24,2 lIB 0.60 0.00 44.1 1.0 2156 2.5 0,11 0,9 0.01 129}
r r ,10 130 B.3 147 52.6 434 24.1 1123, 0.00 0.00 44,0 -:1.0 2199 2.4 0.10 1.1 0.00 1361
I , iOl35 8.3 140 52.6 439 24.1 1122 0.00 0.00 4;.9; ':"1.0 2194 2.5 0,10 1.0 0.&1 131&
i("10140 3,' 143 'Z.6 445 24.2 1123 0.00 0.00 43,6 1.0 2159 2.5 0.10 l.0 0.01 155a

10=45 B.3 i40 5L6 ~50 24.2 i122 0.00 0.00 4'.4 1.0 nH 2" 0.10 0.9 O.ul HlI
!J :0150 8,; 141 52,6 456 24.1 1122 0.00 0.00 4;,' 1.0 21S7 2.6 0.10 1.1 0.01 1377
i j iO: 55 a.4 !41 S2.& 462 24.2 nz: 0.00 0.00 43.2 1.0 2265 20.0 0,01 1.0 0.01 1464

l1;OO 9,; 143 52., 46i 24,2 1105 O.~G 0.00 43,2 1.~ 2223 19.4 0.00 1., 0.00 B69:[------~----------~._----------------_..__._-----_.._---~--_._.._----------------------------.------~-.----.-------.-_.--.._-------

\ ._: 17 Jun n 4.00 - 17 Jun 93 16.03 .

r r l:ilX 8.5 152 ;'J; 750 30.1 11&8 0.00 0.00 4a,B 1.0 3000 20.1 0,49 19,i 0.56 2H5
; I

\ i. ~li"I 0.3 0 0,1 0 0.1 0 0.00 ~.OO 39;5 0.6 1924 2.1 0,00 0.2 0.00 29
~ean 1,7 1~4 49.9 . 394 21.5 10}7 0.00 0,00 44.3 0,6 22(.6 ;,1 0,09 1.7 0.01 1562II . 1579 i,0277 0.01 1.&: :iCCbl

i .:
. ·16 Jun 93 4.00 - 17 Jun 93 4.00

I I :
, : ~IIX 9,} 161 ~'5. ! 16'4 25.0 1209 0.00 0.00 48.9 LO 2440 21.6 0..14 1.9 O,U 2220
l Linn 6.6 IH 51.4 0 24.0 1071 0.00 0,00 15,0 '0.0 189-7 2.1 0.01 D,} 0.00 955

Nean 7.4 144 5'.2 821 24,1 1135 0.00 0.00 37.5 0,) 22;4 2.0 0.09 1.0 0.00 1625
; , ~ 31\50 1634387 0.01 12.2i·celll
, I .

l J.J

! ' ., I
I .:J

AGC52MOOO069 54000500
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109
91
99

~o

u.
52

1.87
0.01
1.18

66.3
0.0

56.9

0.0
-O.V
-0.7

15Q3
1398
1492

130 0.0
558 . -13.7
HI -12.6

81
o

76

P9
. 1
9&

100
JOO
100

'0
o
o

110
o

60

142
o

135

93 4.00 - J7 Jun 93 14,0~
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l .;, l~';' ::'.:.···r+ 1."
• UI.1r ..... ,."" V

35
( ;,IlN f'HlSiER TOTRLH£R " " ..

fLOW ?i!H tALC. PF .FHD" .. "." .. " .. ", "
1,"lOU R~TE NAT/l GftS KILN , ..
l;~s UALVE POS t;Hr.[~C£ "

r;ILH G~S TOT~LfZ£R ACCU., •••, ••.• ,
r.G~S UA1~E KILn BUhN.fOS•.,.
: :AW MEAL TO KIl" rEED .
i .;ILN BURH, EXHAUST PRESS. •

• I I I • , ••••• , ••••• , •• I •• ~ ~ •••• I I .. J I .... IfF 8iN ~E iCHi
... " " " " "flOW RIlTE KIL~ f'f, FEED.

... " " " .. " HtlP. KIW FIRING
, ,,.., ,,.ez ~ PRE HEATER CAS

.......... cn % PRE HEATER CAS
. ,.02 XKilH IHLET GAS

ca t. KIlH INLET GAS
ND Yo kIln INLET GAS

..t·
i 4;1370.PIl 451370.Z11 751210,£11 46;110.fll 46'106,~11 4;1010,Tl1 42J202,1l12 421200.ll12

KIlH-FEED 431;70,FIACC 4;1370.FI1 4~;210.Ql 463140.FI1 421l02.1111 ~2!2~O.AJl 421200,Ai'
,.
I

\ . H:t1 PS 1 tih x CfMt/h t t/h degf

1~'1l100
, 1l1~5

.~. 11=10
UtI;

'r":J1:20
.1

• 111:2~
"'11 130

. •..·11:;5
it 1=40

, t i lll45
., 11150

:")1=55
i l.. ;12=60

12:05
rY"'12= 10
11 :12:15
· .' 12120

[ r
..12'2;
, .: 121;0
· '12:;5

12:40
l r '12:45
ll..12:50

._-_..._-----------~_._~---------_._~------_.~._~------ -- ---- - --- - ---- -- - - --- - ---_ . _ ---- - - _ ..._-------------- - - - - - -- - ~ - -- -- - - -- - - -

e.3 143 52.} 467 24.2 110$ O.GO 0.00 43.2 1.0 2223 19.4 0.00 1.3 0.00 1569
8.' 142 H.6 4i3 24,1 1111 0.00 0.00 4'-1 l.0 2225 19.0. 0.01 0,7 0.01· 14B
S.; !42 52.6 47e 24.2 1111 0,00 0.00 42.9 1.0 2215 3.4 0.10 1.0 0.00 1429
8.; 144 52.6 484 24.1 1111 0.00 0.00 42.7 1,0 2161 2.4 0.11 1,0 0.00 1475
8.3 14' 52.6 489 24.2 1111 0,00 0.00 42.5 1.0 2156 2.3 0.11 1.0 0.02 ];oa
e.' 144 52.6 495 24.2 1111 0.00 0.00 42.5 1.0 2190 2.' 0.11 1.6 0.01 1497
e.' 140 52.6' 501 24.2 1111 0.00 0.00 42.4 1.0 2207 2.3 0.11 1.0 0,02 1430
a.s 140 52.6 506 24.2 1110 0.00 0.00 42.3 1.0 1231 .2.' 0.11 0.9 0.01 1445
8.' 144 52.6 512 24,2 1111 0.00 0.00 42.' 1.0 2224 3.5 0.10 1.0 0.01 1402
9.3 142 52.6 517 24.2 1111 0.00 0.00 42.3 1.0 2103 2.2 0.12 0.9 0.01 1369
e.3 140 52.6 523 24.2 1111 DiDO 0.60 42.2 1.0 2210 2,2 0.11 J.O 0.01 1375
9,3 141 52.6 528 24.2 1111 0.00 0.00 42.0 1.0 2194 2.3 0.10 0.9 0.01 l;i9
8.2 142 52.6 534 24,2 1111 G.OO 0.00 41.9' 1.0 2175 2.~ 0.11 1.0 0.00 1405
8.2 144 52,6 539 24.2 1111 0.00 0.00 41.8 1.0 221~ 2.7 0.11 1.1 0.C1 1458
8.2 142· 52.6 545 24.2 1111 0.00 ,0.00 41.7 1.0 217~ 2.5 0.10 0.8 0.00 1396
9.2 141 52,6 551 24.1 1111 0.00 0.00 41.~ 1,0 2191 Ji.6 0.11 1,0 0,01 1420
9.2 142 52.6 556 24.1 I1tt 0.00 0.00 41.~ 1.0 2161 19.2 0.02 0.9 0.01 1480
8.2 140 ;2.6 562 24,1 1111 0.00 0.00 41.4 1.0 2Z}3 19.6 0,01 0.9 0,01 1436
9.2 144 52.6 567 24.1 1111 0.00 0.00 41.6; ::1.0 2194 19.9 0.01 O.B 0.02 141)
8.1 142 52.6 573 24,1 1111 0.00 0.00 41.4 1.0 21~7 19.8 0.01 1.0 0.01 1~26

8.1 142 52.6 578 24.2' 1111 0.00 0.00 41.' 1,0 2184 20.0 '0.01 ·0.9 0.00 1411
8,1 139 52.3 594 24,2 1111 0,00 O,GO 41.1 J.O 2195 19.9 0.01 1.9 0.60 1478
9.0 141 52.1 5B9 24.1 1071 0,00 0.00 41,0 1.0 2161 10.1 0.01 1.5 0.00 1613

12'55 8,1 141 52.6 5'5 24.2 1099 0.00 0,60 49,9 1,0 22~0 19.9 0.G1 1.0 0.00 1486

[
1 13100 8.1 136 52.6 600 24.1 10r6 0.00 O.Go 40,6 1.0 2259 29.1 0.01 0.9 6.00 1463
\.:~--- •••• -.--------------.------------.---------.---- •• • • N _

[ r . 17 JIII'l 93

I ~ax B.5
tiln 0,;

Ir ,.tlean 7,7
\ ·(icer.

4.00 - Ii ~un

152 5;.;
o 0.1

B4 49.9
1560

9; 16.04

151 30,1 IHO
o 0,J 0

;~4 21,; 1037
750630

0,00 0.00 48.8
0.00 O.ij~ 39.;
0.00 0.00 44.i
0.01

1.0 ;000 20,7 0.48 19.7' 0.56 249;
0.0 ID24 2.1 0,00 0,2 0.00 29
0.6 2266 5.1 O.V9 1,7 0.01 1562
7.6

9; 4.00 ~ 17 Jun 9; 4.00
t

r. ! 16 Jun
i.j
i. ,
'-'MilK e.}

I
I . ,Min 6.6
! jMean 7.4

·LJlcClll

161 55.1 16;4 25.0 1209 0,00 0.00
133 51.4 0 24.0 1011 0.00 0.00
144 53.2 821 24.1 11;; 0.00 0.00

3450 16;4;81 0.01

48,9 1.0
15..0 0.0
31,5 . 0.5

12,2

2440 21.6 0.14
1897 2.1 0.01
7234 2.8 0.09

1.9 0.0; 2220
0.3 ~.OO 955
1.0 o.eo 162;

AGC52M000071 54000502



;- .. ,I .... ! .''1- -; ,""c'.. :·'\"11" "'",;.~ "._ ... ( L ~ n 'J \. iJ:'I-:: l. : :.HI
J~. __ •• ~~._~.4~~_._6.__ - ~-_._--~------------ ~~ ~__ ~ ._A __. ~~ -_- - -_- -~~---~--------------------

.Plant RepDrt '6 KILN REfOkT 1.1 Dem~nd R~port 17 Jun 93
· ~ __~ ~ w_._..~_. "~~_·~~·_·_···~-~.---------..-------.--.-----.--.- ..~---..-.~.---- _.--------.. - -.-

109
91
99

98
11
52

1.87
0.01
1.77

66. ,
0.0

56.9

738 0.0 150' 0.0
,54 -13,7 J399 -0.9
571 -12.6 14~Z -0.7

91
o

76

~9

1
96

100
100
100

o
o
o

110
o

60

142
o

ns

~1

29
36

49
28
35

I·~ 3(,
I

; :D.FA~ SPEED ••••.•••. ,......................................... .. TEMP. i'REHERTER EXIT
l' PREH .fat! DAMPER f'OSITIO~ ".. •.. . .. .. .. .. " " .. " PREHEAT£R EXIT PRESSURE.
tr SPUTTER GATn TO SiC. 1 " • .. " .: .. TEMP. PREHEATER tALCl~£R'

~ ;PLITTER GRTE~ TO STG. 2 '" .. • '-'. . • " PRESS .. KILN FEED HOOD' '.'::~;I . . " "', . . . .' '., .~.~

~:..~~i~· R:~R~~~r ~~~~~~:: ~: :.: :." '.~" :.....:.:. -fl'~ :'t1tI''.: '.;' ~'....~.,.:.'...:: . . ":' ;'..~ .... :~ :~~~~~}~~;.:~/~i~H·':··. '~':\-~?::.
I ,[UEL STORA&f. SILO 1 . . • •...•. •.. r~ •.• ' e , ...~ COOLER' LEUE:L",SEC';' COOltf~~:::
J ,[UEL STO'RRGE SILO 2. ' -. '. " ': • .....:'.... '. < • PRODU"clJEMp. SEC.COOLER;;: '

~~. • .'- . • '. • .' n '~,':'....' .' .:. . .::':., ••:.~ .. ".;;' >~'....':" .: ..:'. ~..,.~... ·:..~1!~:f.:::'{ :..:' :" .·o.~·t;.:~~:~
,61076.LJl 361164/5.fCl ·36!210.2l1 342010.ZI1. ~42UOO.Tll.:. 421100.TI8 UIOIOA.l11· ,471100.Ltl,·;'.,·' '., ,...

361075. LI1 361202.111 361110.215n· 342020A,.SIl. 4211,00.PIl • 4211 OO.PI7 4HO lOA. ~.5~.1.. ::', 471100.TIl
." _" _." ,A ,_ •• ," .. ":..,".:"". ~~.~~;,:.--;.:~;" .•

,
~ ~

.'1 17 Jun 93 4.00 - 17 Jun 93 14.12
t

.J Max
f~ I1ln
( 1l1ean
I '

l ~Aml
~:J '. ,...,. " .. _
:~: 16 Jen: . 93 :·4. 00 ~ 17 Jun 93' 4.00 ",' . ..... . ....:; .. , .: .

lJJl1ilX 60 66 m.,)~:>·,. 0 .:)Ot;;)~:~4~i\.,8():.5~O:~.~~"~~,·i ·::i505.,' -0.5.. ;' 60~,4. 1~99:: :.?~~~i/fto;./:::: · ,.r M\·n . .' 39 .. ' 39" m. i 60 .. · 0···· 100..,r: 99/';·.. 79.:·:.- ~46,,:.d5,3. .,' 14?1 ' . -1.2, • 44.9 1.85:.... ; 6,~.:;;;;:·· 9Z..ii· '" 'I! itlean 50 51 142" 61':'- . 0':'~'100'~ :,':9{r""ur'::' 5ii-"~·U.9>'149i ·,·o:e, 5':' 'l.B9y··~:·50'·~:,;fio1'-'~ j'~:-';: . '. ".

ii..l Rccm :' ". ,::'i1VP!;::~:~':~ ::··:":.',:~:'M~'L···:~·'· .' <. '..,....:..... :.~,..:'...:;..~.,.;...,....;.f.:,.:,f...:~;..~.:,,'...~.-.·:.,:;:.::.:,:....:.~ ~:..~,.... :.:...~....::;.~.:,.~J.,:. .: -.~,

[
'_':.',j'~;:;.::>i'.!::~:~~'>.:Y·:{:~~;·""';~}';" . . . .~:. . .
. ~ . .... :~ ., ...

-,·;o·,'~.'_~--'--::~--=r.':;·'--.,:; :"'-:'",:;. ::.~.C ,', .... :. c.. .. --, ... ". .: ;~,i.''':_ ····..·AGCS2MOOOO7Z··

54000503
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\_~PLlTTER GATE% TO STG.1......................... . TEMP. PREHEATER CALClNER
: ·PUTTER CRTE~ TO STG. 2 ,,, "... , '" "PRESS, ·KIlN FEED HOOD

ilIlMPS. A~RUnBlOVER. ~ .•-. .." AMPS,. ROTARY KiL~ '..
~KILH RAil tlEAL fEED".,,, . • ; "SPEEO';·R'OlARY KILH' .,:
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f~ . , .... " t:. T
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o 100 .. · ~f;~.-: 10 ,636 0.0 1412 0.0· %.5' 0.88 .87 :." 106 .: : ',. '.,

.r 17 JlIn

, 1 Max
,: Kin

j r t1:-811
11 ;AcclII

) .... ,1;

t

·t : 16 Jun
, ,
J' ::;-Max

~. Mill

lt~~:~~

I
,;
·1

....:...J

17 Jon

48 61 142 110 0 100 99 81 138 0,0 150' 0.0 66.' 1.87 98 110
28 29 0 0 0 l~O 1 0 525 -U.7 n9B ~O.9 0,0 0,01 1 91
% '7 no 59 0 100 96 75 575 ~11.1 1488 -0.7 55.7 1.72 58 100

.',
n 4.00 ~ 17 Jun 9' 4,00 ."
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f - LOW fiATE CIIU:. f"f.FEED ... , ................. , .......... .., ••••••. ,••••• , ••••.•...•.• "FLew RATE KILN Pf. FEED.
l lOW RATl: IIRi /l GAS KIlt!, ................... '.... .. ......................UMP, KILN FlRUl&
~G5 VaLVE pas REFRENCE .. ,..... ,., ,....... ••,. , ••,. "",.,,02 Y, PREHEATER GRS

T i<.IlIi GAS TOTALIZER RCCU ..... " .... . ........ ,CO Y, PREHEA1ER GAS
!, ~~S ~RlVE KILN BUF:~,f'OS, .•. · ,.02 ~ KILN l~lET 6PS, ,

KAW MtAl TO KILH fEED · CO Y, KILN INLET GAS
I K!LH BURN. EXHAUST PR[SS. · HO ~ KILN INLET GAS

· t !
· ,

4,mO,PIl 4;13-70, 1I1 1~1210.2n 463210. fll 4o>i06.m 1;31010.TlI 421201.~I2 421200.A12
f·~ KllIl-FHD li;];70.Facc 43mO.fll 463210. Ql 4m40,Fil 4212(!1,RI1 421200. till ,4212(10.A13j
· jL·

H:M pst tin x ~ CFI1 t/h t t tih degF ~ ~ X pr,M
~~.~- ___-_-_R__-_---_____-.-___ --_-~-_-~.- ..-____-___________ ~_~~ ________________._____.__._--____ ~_. ______ ~.~4_~.~ ___ ~_______ R_~_._.

: ~ IZl 00 8.2 142 52.6 ;;4 24.2 1111 0.00 0.00 4j,8 1.0 1175 2.5" 0.11 1.0 0.00 1435·' 1210~ B,2 144 52.6 $;9 24.2 1111 0,00 0.00 41.8 1.0 W9 2.7 0.11 1.1 O.ijl 1458
h 12:10 8.2 142 52.6 545 24.2 JIll 0.00 0.00 41.7 1.0 2179 2.5 0.10 0.8 0.00 1396

:12115 8.2 141 52.6 HI 24.1 1111 0.00 0.00 41.7 1.0 2191 13.6 0.11 1.0 0.01 1420
~'~i2120 8.2 142 52.6 556 24.1 1111 0.00 0.00 41.5 1.0 2167 19.2 0.02 0.9 0.01 1480

12125 8,2 140 52.6 562 24.1 1111 0.00 0.00 41.4 1.0 22;3 H.6 0,01 0,9 0.01 1436
T'12:;0 8,2 144 52.6 567 24,1 1111 0.00 0.00 41.6 LO 2194 19.9 0.01 O.B 0,02 14J)
.• ;12135 8,1 142 52.6 5n 24.1 1111 0.00 0.00 41.4 1.0 2131 19.8 0.01 LO 0.01 1526

12140 B.l 142 52.6 578 24,2 1111 0,00 0.00 41.; 1.0 2184 20.0 0.01 0.9 0,00 1411
, 'I"'>1t:45 8,1 139 52.3 584 24.2 1111 0,00 0.00 41.1 1.0 2195 19.9 0,01 1.0 0.00 1478

i i12 150 8.0 HI 52.1 589 24,1 1071 0.00 0.00 41.0 1.0 21Bl 20.1 0'.01 1.5 0.00 161'
" '12s55 8,1 141 52.0 595 24.2 109B 0:00 o.~o 40.9 1.0 2no' 19.9 0,01 1.0 0.00 gS6
- ,)3:00 B.l n6 52,6 600 24,1 1096 0,00 0.00 40.6 . 1.0 2259 20.1 0.01 0.9 0,00 14d3
, 'li:O; 8,2 142 52.6 606 24.1 1098 0.00 0.00 40.5 1.0 2200 20.1 0.01 1.2 0,00 1565

, L:};II0 9,0 142 52,6 611 24.2 1097 0.00 0.00 40.4 1.0 2174 2.4 0.11 1.1 0.00 1441
13tH e,D 145 52,6 617 24.2 1697 0,00 0.00 40.4 1.0 214; 2.6 {I. 11 1.2 0,00 1646

r H;20 7.9 142 52.9 622 24.1 1127 0.00 0.00 40.4 . .:r LO 2142 '.4 0,11 0.5 0,04 14~9

· i 13:25 8,0 140 53,1 628 24.1 1m 0.00 0,00 40.3 1 : l. 0 215} 2.3 0.12 0.5 0.0; 1606
B;30 8.0 140 5'.1 634 24.2 . 1131 0.00 0.00 40.3 1.0 tl56 2.3 0.12 0.5 0.01 16n

'I I;t35 l.a 1 0.1 638 0.1 0 '0.00 0,00 40" . 0,0 2289 la.8 0,10 I9.1 D.tO 65
; n:~o 1.7 1 0.1 638 0.1 1 O~CO 0,00 40.4 0.0 2,14 20.1 0,07 19.6 o,co 2~

, I. l'lq5 l.a 0 D.l 638 0.1 0 0.00 0.00 40,4 0.0 2161 19,3 0.16 i4.9 0.20 410

·r

i;150 o.~ ,j 0,1 63& 0.1 0 0.00 0.00 40.~ . ~,O 225i IB.e 0,07 16.0 0,01 30;
13:55 6.B (J 24,& t5B 0.1 157 0.00 0,(10 dO.6 0.0 nOB 18.6 0.04 17.7 O.Cl 119
14100 6.9 97 29.1 639 0.1 2a9 0.00 0,00 40.7 0.0 291; 9,0 0.02 4,1 0,00 1473
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I,L 17 jun y; 4.\lU - 17 Jun r3 16.23

r ,1111lC &.5 1;2 53,5 ti2 3~.1 !l69 0.00 0,00 48.0 1.0 30UO 20.7 ~.~B H,7 0,56 24y;
Yo' 0.' 0 0.1 0 0.1 0 0.00 O,~O 39.4 0,0 mol 2.1 O.V~ 0.1 0.00 19i ,Ill r,

· .LA1ean 7,7 i;4 50.0 404 2U 1039 0.00 0.00 44.2 0,6 1.269 5.0 0,09 1.7 0,01 1572
Actlll UB 7717;0 O.Cl 7,8, r

I
· I '

93 4,00 - 17 Jun 13 4.00.,Li 16 Jun

) , !'lax 8.3 161 55.1 16;4 25,0 1209 0.00 0.00 4&.8 LO 2440 21.6 ,0.14 1.9 0,0) 2no
: J'iin 6,6 153 51.4 0 24.0 1071 0.00 0,00 i5.0 0.0 Ie?7 2.1 0.01 0.3 O.~O 955· ,"Mean 7.4 144 53.2 821 24.1 11'5 0.00 0,00 ;7.5 0.5 2234 2.8 O.OP 1.0 0.00 1625
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, <Ill{ f'HISTER TGTIlLIZ£iI.., •.••••.• " .• , ••.. ,., .. , •.. ".,., .•. ,.
~LJ~ RATE tALt. PF,rEED., .,.,. ,.. , ., , .

1. FLDW RATE NAPL CAS KILN , " ..
· ;~S VALUE POS REfREHCE .. ,•.. ,., ...• ,..•..
i ~[lU Gas TOTALIZER RCCU ••• , ••• , •••
, EAS UAlVE KILH BURN.pas ....
;:-'~AW MEAL TD KILN FEED •
I ~ILH aURH.EXHRUST ~RESS.

, ••. , , . , , • , , ..•.• , •..• , ••• ,i-f Ili~ ~EIGHT

,.", , ,•.. , , , ,." ,.•fLeY RATE KilK Pf. frED .
... .. ,.. , , , i£~P. KILN FIRING

,., ,. "., •.. , , 02 ~ PR£HEilTER G~5

. ,.co 1, PREHEATER GAS
... 02 ~ KILN IHLET Gas

co %KILN I~tET GAS
. NO %KILH INLET GAS

4~I)io.PIl 4;1370.111 i511jO.Zll 46}210,fll 463106.W]1 4'1010.Tl1 421202.AIZ 421200.A12
KILN-FEED 431370.flACC 431370.fIl 463210.01 463140.fll 421201,AIJ 421~OO.All 421200.Rl,

fSI t/h eFn t/h t t tlh degF pprrr

t 14100
! 1410;
i 14110

14 1H

t' 1 14120
; : 14125
t. - 14:;0
• .14 1;5

, 14 140
· ,14:45
, 14:50

.; 14155
_I : 15'00

1510~

-"15110
· ; '15t15

15: 20
., 15~-25

I '15:;0
· 1. 1513~

1~:40

· r -1514~

·r 15150

i.9 97 29.1 639 0.1 209 0,00 0.00 40.7 0.0 2995 ~.O 0.02 4.9 0,00 249'
6.8 90 '4.S . 640 0.1 445 0.00 0.00 40.7 0.0 2502 12.~ 0.10 9.7 0,01 H55
7,6 92 40.0 643 0.1 616 0.00 0.00 40.7 0.0 2534 B.l 0.12 4.4 0.00 2495
7.5 91 42.1 646 0.1 686 0;00 0.00 40.4 0.6 2612 4.1 0.09 0.9 0.00 210'

.7.8 97 42.9 650 0.1 729 0.00 0.00 40.3 0.6 27~0 4.J 0.10 1.3 0.00 2132
8,0 100 43.0 654 0,1 724 0.00 0.00 40.3 0.6 2401 5.1 0.10 J.3 0.00 2194
8.2 100 42.7 657 0.1 722 O.~O 0.00 40.2 0.6 2491 4,3 0.10 1.2 0.00 2151
8,2 99 45.1 661 24,0 806 0.00 0.00 40.2 0.6 2560 2.8 0.22 0.6 0.02 1828
7.9 101 46,4 665 24.0 837 0.00 0.00 40.1 0.6 2549 3.4 0.10 1.4 0.00 1669
1.8 105 41.1 670 15.0 89, 0.00 0.00 40.1 0.6 2451 3.7 0;10 2.1 0.00 1548
7.S- 107 48.9 674 15.0 953 0.00 0.0040.0 0.6 2;35 ;.0 0.08 0.7 0.00 997
1.7 111 48.8 679 10.0 95a 0,00 ~.OO 40.0 0.6 1986 3.5 0.11 1.1 0.00 993
7.6 109 .49,4 684 14.9 967 0.00 0.00 40.0 0:6 1973 5.5 0.10 1,4 0.00 1166
7.5 109 50.3 689 15.0 1000 0.00 0.00 39.9 0.6 2076 4,' 0,11 2.1 0.00 1466
7.5 113 50.3 694 15.0 1000 0.00 0.00 39.9 0.6 2120 4.2 0.11 2.3 0.00 1649
].5 110 50.6 699 15.0 1013 0.00 0.00 39.9 0,6 2!45 4.3 0.09 1.9 0.00 177'-
7.5 111 50.6 704 15.0 1012 0.00 0.00 39;9 0.6 2212 4.1 0,10 1.9 0,00 1868
7.4 112 50.5 i09 15.0 1013 0.00 0.00 39.8 0.6 2213 4.' 0.10 2.2 0.00 1'74
7.4 113 50.5 714 15.0 1012 0.00 0.00 39.9,' -:0,6 2155 4.1 0.12 2.0 0,00 .2097
7.4 113 51,0 719 15,0 1033 0.00 -0,00 39.9 0.6 21;9 3.9 0.12 1.6 0.00 1943
7.4 116 ;1.3 724 23,9 1041 0.00 0.00 39.9 0,6 2280 ;.7 0.10 1.5 0,00 1950
7.4 114 52.9 730 30.1 1169 0,00 0.00 39.9 0.6 2'28 2.7 0,10 1.3 0.00 1946
7.4 113 52.7 735 25.0 1094 0100 0.00. 39,8 0.6 2392 2.5 0.10 1,1 0,00 2124

1,~55 7,4 112 57.9 741 Z5.1 1107 0.00 0.00 39.1 0,6 2491 2,5 0.01 1.3 0.00 224f-I 16 100 7.4 118 52.~ 7it6 25,0 1106 0;00 0.00 39,6 0.6 2441 2.4 0.09 1.2 O.O~ 240a
• ~ ~_••• •• _ •• wp ~~_. ~_~_.___ __ _~. M_ ••__• .~~ ._ _~______ ~.8~*._.N~. . _

· r _17 JUII

· L-MBlI
Min

: [Mean
; ~-) AC:1Il

93 4.00 - 17 Jun

a,5 152 ~;.;

0.3 (I 0.1
7.7 1;4 49.9

15at

93 16-,04

7,1 30.1 1168
o 0.1 0

395 21.5 103;
75]38'

0.00 G.GO 48,8
0,00 O.~O 39,;
0.00 0.00 44,'
0.01

1.0 JOOO
0.0 la24
0.6 2266
7,6

20.7 0.48
z.: 0.00
;,1 0,09

19.7 0.56
0.2 0,00
1.7 (1.01

2495
29

1%;

, r . 16 Jun 93 4.00 - 17 Jun 93 4.00,
;, 1 ~
·--Max

:, /\in
l i ;i'ieall

.~.; Acc~

S.' 161 55.1 1634 25.0 1209 0,00 0,00 48.8 1.0 2440 21,6 0.14
6.6 13' ;1.4 0 24,0 1071 0.00 0,00 15.0 0.0 1897 2.1 0.01
7,4 144 53,2 821 24.1 II'S 0,00 0.00 37.5 .0.5 1234 2.9 0.09

3450 1~343al 0.01 12.2

1.9 0.03 2220
0.3 0,00 955
1.0 0.00 1625
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